
iat is ciaiinea is:  

CLAIMS 

1. An integrated circuit (IC) comprising: 

a first transistor of a first type on a first active region of a substrate; 

a second transistor of a second type on a second active region of the substra , and 

a stress liner covering the transistors, wherein the stress liner comprises , first portion 

with a first stress covering the first transistor and a second portion with a se,  and stress covering 

the second transistor. 

2. The IC of claim 1 wherein the first type comprises n-t p - and the second type comprises 

p-type. 

3. The IC of claim 1 wherein the first stress co 	prises tensile stress and the second stress 

comprises compressive stress. 

4. The IC of claim 1 wherein the s ess liner comprises silicon nitride. 

5. The IC of claim 1 whey n: 

the stress liner as d; . osited comprises a first stress; and 

the first portio 	omprises a processed first portion comprising stress relaxing dopants. 

6. The IC • f claim 5 wherein the stress relaxing dopants comprise Ge, Xe or a combination 



7. 	The IC of claim 1 wherein the first portion comprises a processed first portion 

comprising stress relaxing dopants. 

8. The IC of claim 7 wherein the stress relaxing dopants comprise Ge, Xe or a co 	s mation 

thereof. 

9. A method of fabricating an IC comprising: 

providing a substrate having first and second active regions def ed thereon, the first 

active region comprises a first transistor of a first type and the seco d active region comprises a 

second transistor of a second type; 

forming a stress liner on the substrate covering the 	rst and second transistors, wherein 

the stress liner comprises a first stress; and 

processing a first portion of the stress liner 4ver the first transistor to transform the first 

stress of the stress liner to a second stress. 

10. The method of claim 9 wherei the first type comprises n-type and the second type 

comprises p-type. 

11. The method of clai 	9 wherein the first stress comprises compressive stress and the 

second stress compris: tensile stress. 

12. The m,  hod of claim 11 wherein processing comprises 

ref 	ing the first stress of the stress liner in the first portion; and 

converting the relaxed first portion of the stress liner into a first portion with the second 

stress. 
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13. 	The mcthod of claim 12 whcrcin rclaxing comprises implanting the first portion of the 

stress liner with stress relaxing dopants. 

14. The method of claim 13 wherein relaxing comprises implanting the first portion w 	Ge, 

Xe or a combination thereof. 

15. The method of claim 12 wherein converting comprises a UV treatmen 

16. The method of claim 15 wherein relaxing comprises implanti 	the first portion of the 

stress liner with stress relaxing dopants comprising Ge, Xe or a co bination thereof. 

17. The method of claim 9 wherein processing compris 	: 

relaxing the first stress of the stress liner in the f st portion; and 

converting the relaxed first portion of the st 	ss liner into a first portion with the second 

stress. 

18. The method of claim 17 wherei relaxing comprises implanting the first portion of the 

stress liner with stress relaxing dop ., t . 

19. The method of clai P 17 wherein converting comprises a UV treatment. 

20. A method o ' stress engineering comprising: 

providi . a substrate having first and second regions; 

dep. siting a stress liner on the substrate, the stress liner comprising a stress material 

having 	first stress; and 
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first of the stress liner over the first to convert the stress processing a 

.terial to a second 

portion 

stress. 

region 
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What is claimed is: 

CLAIMS 

1.          A method of fabricating an IC comprising: 

            providing a substrate having first and second active regions defined thereon, the first 

active region comprises a first transistor of a first type and the second active region 

comprises a second transistor of a second type; 

forming a continuous first stress liner on the substrate covering the first and second 

transistors, wherein the continuous first stress liner comprises a first stress;  

forming a mask to protect a second portion of the continuous first stress liner in the 

second active region while leaving a first portion of the continuous first stress liner in the 

first active region exposed; 

performing a first stress treatment, the first stress treatment is performed selectively 

on the first portion of the continuous first stress liner, the first treatment transforms the first 

stress in the first portion to a second stress while the mask protects the second portion of the 

continuous first stress liner in the second active region from the first stress treatment; 

removing the mask over the second portion of the continuous first stress liner; and 

            after removing the mask, performing a second stress treatment, the second stress 

treatment is performed non-selectively on both the first and second portions of the 

continuous first stress liner, the second treatment transforms the second stress in the first 

portion of the continuous first stress liner to a third stress. 

 

2. The method of claim 1 wherein the first type comprises n-type and the second type 

comprises p-type.  

 

3. The method of claim 2 wherein:  

the first stress comprises tensile stress; and  
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the third stress comprises compressive stress, wherein the second stress is between 

the first and third stresses.   

 

4. The method of claim 1 wherein the first type comprises p-type and the second type 

comprises n-type.  

 

5. The method of claim 4 wherein:  

the first stress comprises compressive stress; and  

the third stress comprises tensile stress, wherein the second stress is between the first 

and third stresses. 

 

6. The method of claim 1 wherein:  

the first stress comprises compressive stress and the third stress comprises tensile 

stress; or 

the first stress comprises tensile stress and the third stress comprises compressive 

stress; and  

wherein the second stress is between the first and third stresses. 

 

7. The method of claim 1 wherein the first treatment comprises implanting the first 

portion with stress relaxing ions. 

 

8. The method of claim 7 wherein the stress relaxing ions comprises Ge, Xe or a 

combination thereof. 

 

9. The method of claim 1 wherein the second treatment comprises a UV treatment.  
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10. The method of claim 1 further comprising depositing an interlevel dielectric layer 

over the continuous first stress liner. 

 

11. The method of claim 1 wherein the continuous first stress liner has a smooth interface 

between the first and second portions of the continuous first stress liner.  

 

12. A method of forming a device comprising: 

 providing a substrate having first and second regions; 

 depositing a single continuous first stress liner on the substrate, wherein the single 

continuous first stress liner has equal thickness and same material throughout the entire liner 

and comprises a first stress; and 

 forming a mask to protect a second portion of the single continuous first stress liner 

in the second region while leaving a first portion of the single continuous first stress liner in 

the first region exposed; 

performing a first stress treatment selectively on the first portion of the single 

continuous first stress liner over the first region to convert the first stress in the first portion 

to a second stress; 

removing the mask over the second portion of the single continuous first stress liner; 

and 

performing a second stress treatment non-selectively on both the first and second 

portions of the single continuous first stress liner, wherein the second treatment converts the 

second stress in the first portion to a third stress. 

 

13. The method of claim 12 wherein:  

the first and second regions are first and second transistor regions for first and second 

type transistors; 
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the first type comprises p-type; 

the second type comprises n-type; 

the first stress comprises compressive stress;  

the third stress comprises tensile stress; and  

wherein the second stress is between the first and third stresses.   

 

14. The method of claim 12 wherein:  

the first and second regions are first and second transistor regions for first and second 

type transistors; 

the first type comprises n-type; 

the second type comprises p-type; 

the first stress comprises tensile stress;  

the third stress comprises compressive stress; and  

wherein the second stress is between the first and third stresses.   

 

15. The method of claim 12 wherein:  

the first type comprises n-type, the second type comprises p-type, the first stress 

comprises tensile stress and the third stress comprises compressive stress; or 

the first type comprises p-type, the second type comprises n-type, the first stress 

comprises compressive stress and the third stress comprises tensile stress; and 

 wherein the second stress is between the first and third stresses.   

 

16. The method of claim 12 wherein:  

the first treatment comprises implanting the first portion with stress relaxing ions; 

and
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 the second treatment comprises exposing the first and second portions of the single 

continuous first stress liner with UV radiation. 

 

17. The method of claim 16 wherein the stress relaxing ions comprises Ge, Xe or a 

combination thereof. 

 

18. The method of claim 12 further comprising depositing a interlevel dielectric layer 

over the single continuous first stress liner. 

 

19. The method of claim 12 wherein the single continuous first stress liner has a smooth 

interface between its first and second portions. 

 

20. The method of claim 12 wherein the second treatment comprises exposing the first 

and second portions of the single continuous first stress liner with UV radiation. 

 

21. A method of forming a device comprising: 

 providing a substrate having first and second regions; 

 depositing a continuous stress layer on the substrate over the first and second regions, 

the continuous stress layer comprising a first stress; and 

 performing first and second stress treatments on the continuous stress layer to 

transform the first stress of a first portion of the continuous stress layer over the first region 

to a second stress and the second stress to a third stress, wherein 

one of first and second treatments on the continuous stress layer is selective to 

the first portion of the continuous stress layer over the first region and not a second 

portion of the continuous stress layer over the second region, and 
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other of the first and second treatments on the continuous stress layer is non-

selective to both the first and second regions. 

 

22. A method of forming a device comprising: 

 providing a substrate having a first region; 

 forming a continuous first stress layer on the substrate, the continuous first stress 

layer comprising a first stress, the continuous first stress layer covers the substrate including 

the first region; 

 performing a first stress treatment on the continuous first stress layer to transform the 

first stress to a second stress, wherein the first treatment comprises a non-etch treatment; and 

performing a second stress treatment on the continuous first stress layer with the 

second stress to transform the second stress to a third stress.   

 

23. The method of claim 22 wherein: 

one of first and second treatments on the continuous first stress layer is selective to a 

portion of the continuous first stress layer over the first region; and 

 other of the first and second treatments on the continuous first stress layer is a non-

selective stress treatment. 

 

24. The method of claim 22 wherein:  

the first treatment on the continuous first stress layer is selective to a portion of the 

continuous first stress layer over the first region, and 

 the second treatment on the continuous first stress layer is a non-selective stress 

treatment. 
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